Little has been known about the reduction of uronic acid to the corresponding aldonic acid. A few examples have been presented of the reduction of hexuronic acids, viz. the reduction of D-glucuronic acid or its lactone by TPNH* (1-4) and that of some keturonic acids by DPNH (5) (6) (7) (8) .
On the other hand, it has been established by several workers that the immediate precursor of L-ascorbic acid in animal tissue is L-gulonolactone (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) . However, the mechanism of formation of the lactone has not yet been elucidated completely. Previously UL Hassan and Lehninger (1) showed the reduction of D-glucuronate or the cor responding lactone by TPNH with crude rat liver extract ; they considered that the enzyme might react with D-glueuronate and that the effectiveness of D-glucuronolactone might be due to the intermediary formation of Dglucuronate through the action of lactonase. Ishikawa and Noguchi (3) in this la boratory observed that D-glucuronate was formed from L-gulonate by the reverse reac tion of this enzyme.
The reduction of Dglucuronolactone was also observed in the reaction catalyzed by aldose reductase from sheep seminal vesicle (2) , and Hers suggested the direct conversion of D-glucuronolactone to L-gulonolactone without taking into con sideration on the action of lactonase (20) .
In the course of the studies on the forma tion of ascorbic acid, Yamada The present paper deals with the purifi cation and properties of an enzyme from rat liver which oxidizes L-gulonate to D-glucuron ate and discusses the position of the enzyme at the bifurcation between the pathway for L-ascorbic acid synthesis and the so-called glucuronic acid cycle, and especially its significance in the formation of L-gulono lactone.
In this study, the pattern of the substrate specificity showed the validity of the name of TPN L-hexonate dehydrogenase for the enzyme rather than the names used so The establishment of stoichiometry in the case of ethyl D-glucuronate as substrat (Table VII) would also support the direct conversion to L-gulonolactone.
The reduction product from D-glucuronamide was found to The undefined formation of L-gulonolactone which could be detected in paper chromato gram in some cases may be thought as an artificial product, because, as will be discussed later, an artefactual lactonization of these derivatives would occur during the operation of lyophilization.
The formation of L-gulono lactone from D-glucuronolactone and ethyl D-glucuronate, and of L-galactonolactone from methyl D-galacturonate was further deduced from the results of the coupling reaction with L-gulonolactone dehydrogenase leading to the formation of L-ascorbic acid.
D-Xylose was identified by paper chroma tography from the reaction mixture when Dxylodialdopentofuranose was applied as sub strate for the reduction reaction.
The pos sibility that D-fructose is formed from Dglucosone and acetol from methylglyoxal was suggested through the use of the reactions of Roe et al. (78) 
DISCUSSION
From the experiments described above, it can be pointed out that the specificity of TPN L-hexonate dehydrogenase from rat liver depends on the directions in which the reaction is carried out; narrow in the direc tion of dehydrogenation and broad in that of reduction.
Hers (4, 20) described an enzyme named aldose reductase which has a rather broad specificity over various sugar derivatives.
The pattern of specificity of the present enzyme for the reduction process closely resembles that of the aldose reductase except for its inactivity on higher sugars. Similar behavior was also observed in their response to sulfate ions and ethylenediamine tetracetate.
The insensitivity to some higher aldose was pointed out for the liver enzyme (4, 20) 
